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Antenatal interpersonal sensitivity is more strongly associated than perinatal depressive 
symptoms with postnatal mother-infant interaction quality  
 
Purpose 
Maternal mental health has enduring effects on children’s life chances and is a substantial cost driver 
for child health, education and social services. A key linking mechanism is the quality of mother-infant 
interaction. A body of work associates maternal depressive symptoms across the antenatal and 
postnatal (perinatal) period with less-than-optimal mother-infant interaction. Our study aims to build on 
previous research in the field through exploring the association of a maternal personality trait, 
interpersonal sensitivity, measured in early pregnancy, with subsequent mother-infant interaction 
quality. 
Methods 
We analysed data from the Avon Longitudinal Study of Parents and Children (ALSPAC) to examine 
the association between, antenatal interpersonal sensitivity and postnatal mother-infant interaction 
quality in the context of perinatal depressive symptoms. Interpersonal sensitivity was measured 
during early pregnancy and depressive symptoms in the antenatal year and across the first 21 months 
of the postnatal period. In a sub-sample of the ALSPAC, mother–infant interaction was measured at 
12 months postnatal through a standard observation. For the sub-sample that had complete data at 
all time points (n = 706) hierarchical regression examined the contribution of interpersonal sensitivity 
to variance in mother-infant interaction quality. 
Results 
Perinatal depressive symptoms predicted little variance in mother-infant interaction. Antenatal 
interpersonal sensitivity explained a greater proportion of variance in mother-infant interaction quality.  
Conclusion 
The personality trait, interpersonal sensitivity, measured in early pregnancy, is a more robust indicator 
of subsequent mother-infant-interaction quality than perinatal depressive symptoms, thus affording 
enhanced opportunity to identify vulnerable mother-infant relationships for targeted early intervention.   
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Introduction 
Maternal mental health is an important issue owing to the considerable and enduring impact on 
maternal, child and family wellbeing (Bauer, Parsonage, Knapp, Iemmi, & Adelaja, 2014; Bauer et al., 
2015; Kingston, Tough, & Whitfield, 2012; Luoma et al., 2001; Woolhouse, Gartland, Mensah, & 
Brown, 2015). Mental health problems experienced by women during pregnancy and the postnatal 
(perinatal) period impact significantly on the woman’s general health and also on the physical, 
cognitive, social, behavioural and emotional development of children (WHO, 2008). Perinatal mental 
health problems are associated with significant ongoing cost burdens for child health, education and 
social services (Bauer et al., 2014; Bauer et al., 2015).   
 
A considerable proportion of women who experience depressive symptoms during the perinatal 
period have had a previous episode of a mental health problem or disorder prior to conception (Patton 
et al., 2015). That is, depressive symptoms may be a marker of previously experienced mental health 
or related problems, such as an anxiety disorder, post traumatic stress disorder, psychotic disorder, 
eating or other disorder, that may recur or relapse during the perinatal period (Bauer et al., 2014).  
Symptoms of depression, anxiety and a range of other mental health problems are just as common 
during pregnancy as the postnatal period (Bauer et al., 2014; Evans et al., 2001; Heron et al., 2004; 
NICE, 2014; Pearson et al., 2012).   
 
Despite substantial initiatives to detect and treat perinatal depression, particularly in developed 
countries (Cox, Holden, & Sagovsky, 1987; Howard et al., 2014; Milgrom, 2015; NICE, 2014; Wisner 
et al., 2013), a range of anxiety disorders and approximately half of all cases of perinatal depression 
remain undetected and of the cases identified, not all are treated successfully (Bauer et al., 2014; 
NICE, 2014). Throughout the perinatal and early parenting period, symptoms of depression may be 
transient (Matthey & Ross-Hamid, 2012) or short-term, yet a considerable number of women 
experience depressive symptoms or mood disorder as either, episodic or chronic throughout their 
early parenting years (Ashman, Dawson, & Panagiotides, 2008; McCue Horwitz, Briggs-Gowan, 
Storfer-Isser, & Carter, 2007; Woolhouse et al., 2015).  The perinatal period presents a time of 
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increased risk for first episode, recurrence or relapse of severe and complex mental health problems 
and also suicide (Khalifeh, Hunt, Appleby, & Howard, 2016; Wesseloo et al., 2016).  
 
Irrespective of duration or severity, depressive symptoms measured in the perinatal period have been 
associated with mother-infant interaction quality (Kemppinen, Kumpulainen, Moilanen, & Ebeling, 
2006; Pearson et al., 2012). However, treatment of maternal depression, while reducing maternal 
depressive symptoms, has limited impact on the development of young children highlighting that a 
focus on maternal depression may overlook opportunities to improve parenting (Forman et al., 2007; 
L. Murray, Cooper, Wilson, & Romaniuk, 2003).  
 
The parenting aspect of mother-infant relationship quality, typically measured as maternal sensitivity, 
responsivity or emotional availability, significantly shapes and predicts children’s life chances (Raby, 
Roisman, Fraley, & Simpson, 2015; Swain et al., 2014). Parental style expressed through infant care-
giving shapes the child’s attachment disposition (Bakermans-Kranenburg, van Ijzendoorn, & Juffer, 
2003; Crittenden, 1995, 1999). That is, child attachment can be conceptualised as a working model 
for how relationships function; the child’s strategy for organising their relational behaviour with their 
primary attachment figures. Fundamentally, child attachment is a strategic approach to survive in the 
context of either safety or danger presented through parental care-giving; and the broader 
environment (Crittenden, 1999).  
 
There are clear associations between perinatal depression, mother-infant relationship quality and 
child outcomes (Ashman et al., 2008; Campbell, Cohn, & Meyers, 1995; Gump et al., 2009; Lovejoy, 
Graczyk, O'Hare, & Neuman, 2000; Lynne. Murray et al., 2010; Lynne. Murray, P. Cooper, & P. 
Fearon, 2014; Lynne. Murray & Cooper, 1996; Pearson et al., 2013; Pearson et al., 2012; Stein et al., 
1991). However, a range of mediating factors such as socioeconomic status and education modify the 
association between perinatal depression and child outcomes (Lovejoy et al., 2000; Pearson et al., 
2013).  Children of mothers who experience mental illness are at increased risk of adverse outcomes, 
yet this not inevitable and causality is difficult to establish (Beardslee, Bemporad, Keller, & Klerman, 
1983). The effects of parental mental illness on the mental health of children has been shown to be 
more prominent when there is also personality disorder and family discord contributing to an 
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environment of cumulative anger and hostility thus perpetuating maladaptive parent-child interaction 
(Rutter & Quinton, 1984). Parental personality characteristics related to their personal early 
development and contextual family experiences have been associated with an inability to 
appropriately care for and protect their offspring leading to engagement with social and child 
protection services (Sidebotham, Golding, & Team, 2001). 
 
Negative childhood experiences in the context of parental care can contribute to insecure adulthood 
attachment; leading to further relationship, parenting and mental health problems along with impeded 
capacity to engage in helpful treatment such as psychotherapy (Reiner, Bakermans-Kranenburg, Van 
Ijzendoorn, Fremmer-Bombik, & Beutel, 2016).  Perinatal depression is associated with insecure 
maternal attachment and personality style (McMahon, Barnett, Kowalenko, & Tennant, 2005; Monk, 
Leight, & Fang, 2008; Warfa, Harper, Nicolais, & Bhui, 2014).  Personality factors such as neuroticism 
and interpersonal sensitivity are demonstrated sources of vulnerability to depression for women in the 
perinatal period (Boyce, Hickie, & Parker, 1991; Boyce, Parker, Barnett, Cooney, & Smith, 1991; 
Matthey, Barnett, Ungerer, & Waters, 2000). Personality style is predictor of parenting (Belsky, Crnic, 
& Woodworth, 1995; Bornstein et al., 2007; Prinzie, Stams, Dekovic, Reijntjes, & Belsky, 2009; Rutter 
& Quinton, 1984) and a range of life outcomes (Roberts, Kuncel, Shiner, Caspi, & Goldberg, 2007).  
We therefore speculated that antenatal measurement of a personality trait such as interpersonal 
sensitivity might be a useful early marker for subsequent mother-infant interaction quality and thus 
vulnerable mother-infant relationships. Our interest focused on the Avon Longitudinal Study of 
Parents and Children (ALSPAC) purposely in view of the opportunity to access a large population 
cohort where the interpersonal sensitivity measure (Boyce & Parker, 1989) was administered in early 
pregnancy and mother-infant interaction was measured through standard observation in a subsample 
of the mothers with their one year old infants (Thorpe, Rutter, & Greenwood, 2003).  
 
The interpersonal sensitivity measure (IPSM) was developed specifically to assess depression-prone 
personality style (Boyce & Parker, 1989). The measure was validated in a prospective study of 
pregnant women (Boyce, Parker, et al., 1991) and further validated in a study of depressed mood 
through the transition to parenthood (Matthey et al., 2000). The IPSM predicts postnatal depressive 
symptoms and identifies personality risk factors for both the onset and recurrence of depression 
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(Boyce, Hickie, et al., 1991; Boyce et al., 1992, 1993; Boyce & Mason, 1996; Boyce, Parker, et al., 
1991). Interpersonal sensitivity has been associated with adult attachment insecurity (Monk et al., 
2008; Otani et al., 2014).  
 
Previous investigations of the ALSPAC have explored symptoms of depression and anxiety across 
the perinatal period (Evans et al., 2001; Heron et al., 2004), perinatal depressive symptoms in relation 
to mother-infant interaction at 12 months postnatal (Pearson et al., 2012), antenatal anxiety and child 
outcomes (O'Connor, Heron, Golding, Glover, & Team, 2003), perinatal paternal depression and child 
outcomes (Gutierrez-Galve, Stein, Hanington, Heron, & Ramchandani, 2015) and parental risk factors 
for child maltreatment (Sidebotham et al., 2001). However, the associations between antenatal 
interpersonal sensitivity and postnatal mother-infant interaction quality from the ALSPAC have not 
previously been investigated. The primary aim of our study is to explore within the ALSPAC, the 
association between antenatal interpersonal sensitivity and subsequent mother-infant interaction 
quality in the context of symptoms of depression measured across the perinatal period. 
 
Method  
Data  
We analysed data from the Avon Longitudinal Study of Parents and Children (ALSPAC), a 
longitudinal prospective study of women, their partners and index child (Boyd et al., 2013). The study 
website provides a comprehensive and fully accessible data dictionary (ALSPAC). Ethics approval for 
the study was obtained from the ALSPAC Ethics and Law Committee, the University of Sydney and 
Western Sydney Local Health District Human Ethics Research Committees.  
 
Sample 
For the ALSPAC study 14,541 pregnant women were recruited. All were resident in Avon, United 
Kingdom (UK) with expected dates of delivery of their baby between 1 April 1991 to 31 December 
1992 (Boyd et al., 2013). It was estimated that 85–90% of the eligible population took part (Heron et 
al., 2004). The cohort of parents and children has been tracked from pregnancy to the present. Ten 
percent of the ALSPAC cohort (N = 1,432) attended child clinics for intensive assessments at 12 
months. At this clinic parent-child interactions were observed using the Thorpe Interaction Measure 
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(TIM) (Thorpe et al., 2003). The TIM is the outcome measure of focus and determined the base 
sample (n = 964) for the study. The predictor variables were depressive symptoms measured via the 
Edinburgh Postnatal Depression Scale (EPDS)(Cox et al., 1987) and interpersonal sensitivity using 
the Interpersonal Sensitivity Measure (IPSM) (Boyce & Parker, 1989). The EPDS and IPSM data 
were derived from questionnaires returned in the antenatal year and across the first 21 months of the 
postnatal period. Full datasets were available for 706 mother-infant dyads.  
 
Measures 
Mother-infant interaction quality was assessed using the Thorpe Interaction Measure (Thorpe et al., 
2003). The Thorpe Interaction Measure (TIM) is an observation protocol which was developed to 
assess both the way the parent, usually the mother, instructs her young child and the warmth of the 
relationship between mother and child in the standard situation of sharing a picture book. The 
measure was developed over seven years for inclusion in the ALSPAC. During that time, associations 
between both maternal mental health and child development outcomes were explored on small 
samples. The data on these small samples suggest that the measure is sensitive to differences in 
behaviour of mothers who are depressed vs. non-depressed, and is also predictive of child language 
outcomes. Work on the psychometric properties and predictive validity of the measure is on-going 
(Thorpe et al., 2003). Contributions to the validity and reliability of the TIM include use of various 
application and coding methodologies (Pearson et al., 2012; Puckering et al., 2014; Thomson et al., 
2014).  
 
The TIM is a standard observation measure of interaction between a parent and child focused on the 
activity of sharing a novel, 10-page picture book (without words). The book shows photographs of 
equivalent age children (in this case aged 12 months) engaging in a range of activities typical for the 
child age group (e.g. at the supermarket with mother).  Using standard wording the TIM asks the 
mother to share the picture book with her child in a way she would normally do at home. Interactions 
are coded in two ways: (I) Content of the interaction is coded for presence (score 1) or absence 
(score 0) of seven behaviours for each of the ten pages. The seven behaviours rated are: 
labelling/describing; short elaboration of pictures; long elaboration of pictures; concept structuring of 
pictures; linking pictures to child experiences; involving child basic (e.g. pointing/asking “what”, 
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“where”, “why); involving child engaged (actively involves and extends e.g. “can you make a face like 
that”). The content coding yields seven scores corresponding to each of the behavioural items (range 
0 – 10) and the total score (range 0-70). (II) Responsivity coding of the interaction encompasses eight 
global ratings: physical proximity; non-verbal communication; verbal communication; control; warmth; 
mother’s motivation; mother’s reaction familiarity with task. Initial scores are rated on a range of 
scales hence were rescaled to a range of 0-10 and summed to yield a range of 0-80.  Items were 
reversed when necessary so that highest score corresponded to greater responsivity. 
 
Depression was assessed at 18 and 32 weeks gestation and at 8 and 21 months postnatal using the 
Edinburgh Postnatal Depression Scale (EPDS), a 10-item self-report scale that has been extensively 
used and shown to be valid in and outside the postnatal period (Cox et al., 1987). The EPDS was 
developed to counter the limitations of other well-established generic adult depression scales, has 
been validated by standardised psychiatric interviews with large samples and has well documented 
reliability and validity (Affonso, De, Horowitz, & Mayberry, 2000). The EPDS has 10 items, scored on 
a scale from 0-3 yielding a possible score range of 0 to 30. Scores above 12 indicate a high 
probability of having an episode of clinical depression. The EPDS score ranges are defined as: 
normal (0-9); sub-clinical/at-risk (10-12) and clinical (13-30).  
 
The Interpersonal Sensitivity Measure (IPSM) comprises 36 items and five subscale scores: 
interpersonal awareness, need for approval, separation anxiety, timidity and fragile inner-self (Boyce 
& Parker, 1989). It is an adult self-report questionnaire that takes approximately five to ten minutes to 
complete. Each of the 36 items is scored on a 4-point Likert scale.  The total score is the sum of the 
item scores (range 36-144). 
 
Analyses 
Initially, means, standard deviations and Pearson product moment correlations between focal 
variables were examined. To examine the assumption that interpersonal sensitivity (IPSM) may add 
unique variance in the prediction of mother-infant interaction quality (TIM) over and above that of 
depressive symptoms (EPDS), a two-step hierarchical regression analysis was undertaken. 
Depressive symptom scores measured at four time points were entered in the first step. IPSM scores 
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were entered in step two to enable assessment of the additional contribution to explain variance in 
mother-infant interaction quality. Analyses were also run using the full range of infant, maternal and 
perinatal variables (Table 1.) yet these did not emerge as significant predictors.  
 
Results 
Key demographic factors and comparison of maternal, perinatal and infant variables for the study (N = 
706) and whole cohort (N = 14,688) are shown in Table 1.  
Insert Table 1 here 
Table 1. Comparison of maternal, perinatal and infant variables for study and whole cohorts. Data are means (SD) or 
percentages as appropriate. 
 Study cohort 
(N = 706) 
Whole cohort 
(N = 14,688) 
Birth Weight (g) 3444.39 (497.64) 3392.01 (559.38) 
Gestation (weeks) 39.51 (1.54) 39.39 (1.93) 
Maternal age at delivery 29.27 (4.30) 27.99 (4.96) 
Child gender male 51.7% 51.3% 
Singleton 99.0% 97.4% 
Primiparous 47.0% 44.6% 
House mortgaged or owned 83.6% 73.4% 
Marital Status 1st marriage 75.5% 68.5% 
Total married 83.0% 75.0% 
Ever smoked 45.5% 50.7% 
Education A Level 26.7% 22.5% 
Education Degree 14.9% 12.9% 
Ethnicity white 98.6% 97.4% 
 
 
Descriptive statistics and inter-correlations for all measures (N = 706) are presented in Table 2. The 
four measurement points for depressive symptoms (EPDS) were: T1 (18 weeks gestation), T2 (32 
weeks gestation), T3 (8 month postnatal); and T4 (21 months postnatal). Applying standard cut-points 
for the EPDS score ranges [normal (0-9); sub-clinical (10-12) and clinical (13-30)], prevalence 
estimates of probable depression (EPDS > 12) ranged from 7.1% to 11.3% across the four 
measurement points. Sub-clinical prevalence (EPDS 10-12) ranged from 7.2% to 15.0%. The highest 
clinical and sub-clinical prevalence was at 32 weeks gestation. 
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Correlations between TIM scores and each predictor variable (EPDS and IPSM scores) were low, the 
strongest predictor being interpersonal sensitivity which was measured antenatally at T1. IPSM 
scores were significantly correlated with TIM scores whilst EPDS scores were not. As expected, 
EPDS scores across the four time points were positively correlated with each other. Similarly, IPSM 
scores at T1 and EPDS scores at T1-T4 were positively correlated. From these data one might 
reasonably conclude IPSM has a relationship to TIM while EPDS does not, but the correlation 
between IPSM and EPDS makes interpretation difficult as high interpersonal sensitivity is associated 
with both higher depression scores and more optimal responsivity (TIM).  
 
As shown in Diagram 1: Low depressive symptom (EPDS) scores predict less-than-optimal mother-
infant interaction quality (TIM); conversely, high EPDS scores predict high quality interaction (TIM) 
scores; mid-range (that is, neither very high nor very low) interpersonal sensitivity (IPSM) scores 
predict optimal mother-infant interaction (TIM) scores. 
Insert Diagram 1 here 
Diagram 1. Score associations between EPDS, IPSM and TIM  
EPDS TIM IPSM 
High score High quality interaction High score 
   
  Mid-range score 
   
Low score  Poor interaction Low score 
Notes: TIM (Thorpe Interaction Measure); EPDS (Edinburgh Postnatal Depression Scale); IPSM (Interpersonal Sensitivity 
Measure);  
Therefore exploratory hierarchical regression analyses were conducted predicting TIM Content and 
Responsivity scores. In step 1, predictors were EPDS scores for T1 to T4. In step 2 IPSM was added 
as a predictor. 
Insert Table 2 and Table 3 here 
Table 2. Descriptive statistics and inter-correlations for all variables (n = 706) 
 M SD TIM Content 
TIM 
Responsivity 
EPDS 
T1 
EPDS 
T2 
EPDS 
T3 
EPDS 
T4 
IPSM 
T1 
TIM Content 17.91 7.54 1 .665*** -.062 -.018 -.030 -.034 .112** 
TIM Responsivity 56.38 11.52  1 -.014 -.026 .004 -.011 .097** 
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EPDS T1 6.22 4.32   1 .654*** .480*** .499*** .380*** 
EPDS T2 6.56 4.75    1 .570*** .548*** .291*** 
EPDS T3 5.10 4.56     1 .639*** .274*** 
EPDS T4 5.40 4.62      1 .324*** 
IPSM T1 89.70 15.53       1 
Notes: **p < .01; ***p < .01; TIM (Thorpe Interaction Measure); EPDS (Edinburgh Postnatal Depression Scale); IPSM 
(Interpersonal Sensitivity Measure); T1 (18 weeks gestation); T2 (32 weeks gestation); T3 (8 month postnatal); T4 (21 months 
postnatal). 
 
 
Table 3. Hierarchical regression coefficients for models predicting TIM Content and TIM Responsivity   
TIM Content Predictor B SE β LB UB 
Step 1 
R2 = .005 
EPDS T1 -.143 .089 -.082 -.319 .032 
EPDS T2 .076 .087 .048 -.095 .247 
EPDS T3 -.014 .086 -.008 -.184 .155 
EPDS T4 -.023 .085 -.014 -.189 .144 
Step 2 
R2 = .027*** 
EPDS T1 -.225 .091 -.129* -.403 -.047 
EPDS T2 .077 .086 .049 -.092 .246 
EPDS T3 -.024 .085 -.015 -.192 .144 
EPDS T4 -.066 .084 -.040 -.231 .100 
IPSM T1 .079 .020 .164*** .041 .118 
TIM Responsivity Predictor B SE β LB UB 
Step 1 
R2 = .001 
EPDS T1 .005 .137 .002 -.264 .274 
EPDS T2 -.096 .133 -.039 -.357 .166 
EPDS T3 .082 .132 .032 -.177 .342 
EPDS T4 -.028 .130 -.011 -.282 .227 
Step 2 
R2 = .014** 
EPDS T1 -.089 .140 -.034 -.364 .185 
EPDS T2 -.094 .132 -.039 -.354 .166 
EPDS T3 .071 .131 .028 -.188 .329 
EPDS T4 -.077 .130 -.031 -.332 .178 
IPSM T1 .092 .031 .124** .032 .152 
Notes: *p < .05; **p < .01; ***p < .001; TIM (Thorpe Interaction Measure); EPDS (Edinburgh Postnatal Depression Scale); IPSM 
(Interpersonal Sensitivity Measure); T1 (18 weeks gestation); T2 (32 weeks gestation); T3 (8 month postnatal); T4 (21 months 
postnatal); LB and UB indicate lower and upper bounds of 95% confidence interval of B.  
 
Prediction of mother-infant interaction quality 
Results of the regressions are presented in Table 3. TIM Content (70 point scale) and Responsivity 
(80 point scale) scores were highly correlated and analyses with each as the dependent variable 
yielded similar patterns of association. A two-step hierarchical regression analyses were used to 
explore the association of antenatal interpersonal sensitivity (IPSM) with postnatal mother-infant 
interaction quality (TIM) in the context of perinatal depressive symptoms (EPDS). 
TIM Content 
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 In the first step we controlled for depressive symptoms across the perinatal period. In the second 
step we examined the impact of interpersonal sensitivity (IPSM) over and above depressive symptom 
(EPDS) scores.  For TIM Content, step one did not explain significant variance indicating little or no 
evidence for depressive symptoms predicting mother-infant interaction quality, F(4,701) = 0.87, p = 
.484. In the second step, when antenatal interpersonal sensitivity (IPSM) scores were included, the 
variance explained became significant, R2change = 0.022, Fchange (1,700) = 16.03, p < .001, accounting 
for 2.7% of total variance in TIM Content scores. In this model both EPDS and IPSM measured at 18 
weeks gestation emerged as significant predictors with IPSM being the stronger (EPDS: β = -.129, 
95% CI [-.231, -.027]; IPSM: β = .164, 95% CI [.083, .244]). 
TIM Responsivity  
For TIM Responsivity, similar to prediction of TIM Content, step one did not explain significant 
variance indicating little or no evidence for depressive symptoms predicting mother-infant interaction 
quality, F(4,701) = 0.22, p = .929. In the second step, when antenatal interpersonal sensitivity (IPSM) 
scores were included, the variance explained became significant, R2 change = .013, Fchange (1,700) = 
9.04, p = .003, accounting for 1.4% of total variance in TIM Responsivity scores. In this model the only 
significant predictor was interpersonal sensitivity (IPSM: β = .124, 95% CI [.043, .205]). 
 
Discussion 
This study demonstrated that the personality trait, interpersonal sensitivity, measured in early 
pregnancy, is more strongly associated with postnatal mother-infant interaction quality than perinatal 
depressive symptoms. Our results also corroborate findings from other studies, that depressive 
symptoms more prevalent during pregnancy than in the postnatal period.  
The aim of our study was to explore the association between antenatal interpersonal sensitivity and 
subsequent mother-infant interaction quality in the context of symptoms of depression measured 
across the perinatal period. Our results indicated that interpersonal sensitivity measured in early 
pregnancy independently predicted mother-infant interaction quality and more so than depressive 
symptoms measured either antenatally or postnatally. Overall, we found that perinatal depressive 
symptom (EPDS) scores were inter-correlated. Intuitively one might expect the more proximal 
measurement of depression to show most influence on mother-infant interaction (TIM) scores. A 
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complexity of interpreting findings from the scales used is that low depressive symptom (EPDS) 
scores predict less-than-optimal mother-infant interaction quality whereas mid-range (that is, neither 
very high nor very low) interpersonal sensitivity (IPSM) scores predict optimal mother-infant 
interaction (TIM). Optimal IPSM scores relate to higher TIM scores. Very low IPSM scores indicate 
detachment from warmth and responsiveness (that is unresponsive) in interpersonal relating and as 
such would be associated with low TIM scores. Very high IPSM scores indicate over-involvement and 
intrusiveness in interpersonal relating and as such would also be associated with low TIM scores. 
However, higher EPDS scores relate to lower TIM scores; conversely, low EPDS scores relate to high 
TIM scores.  It could be that moderate to high interpersonal sensitivity has directly beneficial effects 
on mother-infant interaction, but may be somewhat offset by the deleterious impact of co-existing 
depressive symptoms.  
 
Measurement during pregnancy is more predictive than measurement in the postnatal period 
We found very little evidence for perinatal depressive symptoms predicting mother-infant interaction 
quality yet when antenatal interpersonal sensitivity was added to the model for analysis, depressive 
symptoms measured by the EPDS at 18 weeks gestation predicted postnatal mother-infant interaction 
quality (TIM scores).  A range of studies identify the antenatal period as the most sensitive for 
predicting subsequent mother-infant interaction quality. An exploration of a variety of antenatal and 
postnatal mental health factors in both mothers and fathers, associated with subsequent parent-infant 
interaction quality, found that symptoms during pregnancy were more predictive than parental mental 
health symptoms in the postnatal period (Parfitt, Pike, & Ayers, 2013). Similarly, another study 
assessed the association of perinatal depressive symptoms at 3 time-points with a single item of 
mother-infant responsiveness derived from the TIM in the ALSPAC data and found that high 
depressive symptom (EPDS) scores during mid-pregnancy, but not at 8 months postnatal, were 
associated with increased risk of low maternal responsiveness at 12 months postpartum (Pearson et 
al., 2012). 
 
Our substantive finding, that the personality trait, interpersonal sensitivity, measured in early 
pregnancy, is more strongly associated with postnatal mother-infant interaction quality than perinatal 
depressive symptoms, most likely reflects personality style that manifests as depressive symptoms in 
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early pregnancy when women are typically free from confounds of health difficulties and care burden 
that occur in later pregnancy and the early postnatal period. That is, depression proneness, identified 
through the interpersonal sensitivity measure (Boyce & Mason, 1996) may be best detected early in 
pregnancy (18 weeks).   
 
The interpersonal sensitivity measure identifies individuals who are predisposed to the development 
of depression, predicts subsequent postnatal depressive symptoms and is a key personality risk 
factor for both the onset and recurrence of depression (Boyce, Hickie, et al., 1991; Boyce et al., 1992, 
1993; Boyce & Mason, 1996; Boyce, Parker, et al., 1991). Our analysis of ALSPAC data draws 
attention to the important potential for identifying depression proneness in pregnant women which we 
propose may improve detection of perinatal depression and other mental health problems thus 
generating engagement and early intervention opportunities. 
 
Antenatal interpersonal sensitivity is a better predictor of postnatal mother-infant interaction quality 
We speculated that antenatal measurement of a personality trait such as interpersonal sensitivity 
might be a useful early marker for subsequent mother-infant interaction quality and thus vulnerable 
mother-infant relationships. Using the full range of mother-infant interaction scales provided by the 
TIM scores in the ALSPAC data, including both Responsivity and Content, we found that a single 
antenatal assessment of interpersonal sensitivity provided a stronger independent predictor of 
subsequent mother-infant interaction quality than depressive symptoms measured at 18 and 32 
weeks gestation and 8 and 21 months postnatal. Our finding raises important possibilities for 
antenatal detection of mother-infant dyads at risk of adverse relational outcomes, hence vulnerable 
infants.  
 
Interpersonal sensitivity is a construct of personality. Parental personality characteristics predict 
parenting style (Belsky et al., 1995; Bornstein et al., 2007; Prinzie et al., 2009; Rutter & Quinton, 
1984). Perinatal depression is associated with insecure maternal attachment and personality style 
(McMahon et al., 2005; Monk et al., 2008; Warfa et al., 2014).  Maternal depression and personality 
disorder have been shown to have independent detrimental effects on the quality of mother-infant 
interaction (Conroy, Marks, Schacht, Davies, & Moran, 2010) and personality disorder can intensify 
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the adverse impact of maternal depression on children (Conroy et al., 2012). Maternal personality 
disorder and attachment classification have been independently associated with depressive 
symptoms detected using the EPDS (Smith-Nielsen et al., 2015).  
 
Our findings suggest that the personality trait, interpersonal sensitivity, may improve detection of 
pregnant women who are at risk of less than optimal interaction style with their infants and also those 
women who are prone to depression and thus may be at risk of more severe, complex and persistent 
postnatal depressive or other mental illness. A prominent barrier to disclosure regarding past or 
current mental health problems for pregnant women and mothers, and engagement with treatment for 
mental health problems, is stigma and fears that their baby will be taken away (Megnin-Viggars, 
Symington, Howard, & Pilling, 2015; NICE, 2014). Potentially, interpersonal sensitivity, may be less 
threatening for pregnant women than a focus on their past or current symptoms of depression or other 
mental health problems. Our results, using a substantial sample, confirm that a measure of 
interpersonal sensitivity in early pregnancy is a more robust predictor of subsequent mother-infant 
interaction quality than perinatal depressive symptoms, thereby enhancing opportunity for early 
identification and intervention for vulnerable mother-infant relationships and thus children’s life 
chances.  
 
For women deemed at risk of less-than-optimal interactions with their infant, we propose 
multidimensional assessment to assess the potential risk factors that may impact on the quality of 
parenting and child development (Sidebotham et al., 2001). Therapeutic engagement for longer-term 
interventions should be pursued in the context of the woman’s attachment, relationship and potential 
trauma history and her perceived sense of stigma (Megnin-Viggars et al., 2015; Reiner et al., 2016). 
Regarding interpersonal sensitivity scores, intervention for women with very high or very low ratings 
may be directed at regulation of her affect, arousal and interpersonal style in the appropriate 
respective direction.  For example, women identified with very low interpersonal sensitivity scores are 
likely to be detached and unresponsive in interpersonal relating thus intervention during pregnancy 
can support her reflective function about the unborn child and development of more emotionally 
engaged family and community relationships to prepare support for her parenting; in the postnatal 
period the objective of guided interaction therapy would be to support the mother to be cognitively and 
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affectively engaged with and responsive to her infant. Women identified with very high interpersonal 
sensitivity scores are likely to be over-involved, intrusive and anxious in interpersonal relating 
requiring intervention that focuses during pregnancy on affect regulation and reflective function; and in 
the postnatal period, intervention for these women should comprise continued affect regulation and 
guided interaction to support smooth responsiveness aimed at preventing controlling or hostile 
interaction style. 
 
Limitations and future directions 
There are limitations of this study that should be considered in interpretation of our findings.  First, 
4.1% of mothers with infants less than one year of age who were resident in Avon in 1991 described 
themselves as ‘non-White’ compared with 7.6% of mothers across the whole of Britain. The 
demographic profile of the catchment area at the time also led to an over-representation of more 
affluent groups and an under-representation of minority ethnic groups compared with the national 
population (Boyd et al., 2013).  The ALSPAC study population therefore was largely non-ethnic 
women who spoke English as a first language and accordingly, the depression (EPDS) and 
interpersonal sensitivity (IPSM) self-report measures would have presented familiar language and 
concept styles for the majority of subjects. Application of an interpersonal sensitivity measure in 
culturally diverse populations will require culturally-sensitive and culturally-engaged translation and 
validation appropriate to the target populations. 
 
Second, as a whole-of-population study the ALSPAC recruited all pregnant women and their partners 
from the Bristol precinct of the Avon shire with expected dates of delivery of their baby between 1 
April 1991 to 31 December 1992; with follow-up over more than twenty years. This approach likely 
provided a normalisation effect for the whole-of-community cohort in which confidentiality was 
guaranteed and participation did not was not associated with social difference or potential stigma. It is 
possible that pregnant women who are asked to complete a self-report measure of interpersonal 
sensitivity and depressive symptoms, outside the context of a whole-of-community research study 
may respond defensively, potentially fearing stigma.  
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Third, the Thorpe Interaction Measure (TIM), although a comprehensive measure of mother-infant 
interaction analogous to a measure of maternal sensitivity, had not been validated and was rated by 
one coder for all mother-infant dyads (n = 964) in the ALSPAC. However, subsequent studies using 
TIM data from the ALSPAC, including use of different coding methodologies and reporting on inter-
rater reliability, have derived robust findings related to the prediction of maternal responsivity/positive 
parenting (Pearson et al., 2012; Puckering et al., 2014; Thomson et al., 2014). We are currently 
replicating the work with a contemporary and highly culturally diverse population in metropolitan 
Sydney, Australia. In that study, mother-infant interaction quality will be assessed using a robustly 
validated measure and blinded coders who have achieved research level reliability certification.  
 
Notwithstanding the abovementioned limitations, strengths of this research are that the ALSPAC 
provides a large population cohort and we are confident that the results confirm that the maternal 
personality trait, interpersonal sensitivity, is significantly associated with mother-infant interaction 
quality.  
 
Conclusion 
Taken together, the findings from our analysis of ALSPAC data confirm that antenatal interpersonal 
sensitivity is more strongly associated with postnatal mother-infant interaction quality than perinatal 
depressive symptoms. Our results corroborate that symptoms of depression are more prevalent 
during pregnancy than in the postnatal period underscoring the importance of the antenatal period as 
more sensitive to detection of potential mental health problems than the postnatal period. Key 
implications of these findings are that the personality characteristic of interpersonal sensitivity 
measured in pregnancy may improve detection of perinatal depression cases, maternal depression 
proneness, other maternal mental health problems and also vulnerable mother-infant relationships 
that are at risk of adverse outcomes. Improved early detection will afford greater opportunities for 
targeted early interventions focused on improving maternal health, mental health and parenting, in 
addition to optimising children’s life chances thereby reducing the cost burden associated with 
perinatal mental health problems. 
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